Efficacy of the NCCV Cocktail-1 vaccine for refractory pediatric solid tumors: A phase I clinical trial.
Pediatric refractory solid tumors are aggressive malignant diseases, resulting in an extremely poor prognosis. KOC1, FOXM1, and KIF20A are cancer antigens that could be ideal targets for anticancer immunotherapy against pediatric refractory solid tumors with positive expression for these antigens. This nonrandomized, open-label, phase I clinical trial evaluated the safety and efficacy of the NCCV Cocktail-1 vaccine, which is a cocktail of cancer peptides derived from KOC1, FOXM1, and KIF20A, in patients with pediatric refractory solid tumors. Twelve patients with refractory pediatric solid tumors underwent NCCV Cocktail-1 vaccination weekly by intradermal injections. The primary endpoint was the safety of the NCCV Cocktail-1 vaccination, and the secondary endpoints were the immune response, as measured by interferon-r enzyme-linked immunospot assay, and the clinical outcomes including tumor response and progression-free survival. The NCCV Cocktail-1 vaccine was well tolerated. The clinical response of this trial showed that 4 patients had stable disease after 8 weeks and 2 patients maintained remission for >11 months. In 4, 8, and 5 patients, the NCCV Cocktail-1 vaccine induced the sufficient number of peptide-specific CTLs for KOC1, FOXM1, and KIF20A, respectively. Patients with high peptide-specific CTL frequencies for KOC1, FOXM1, and KIF20A had better progression-free survival than those with low frequencies. The findings of this clinical trial showed that the NCCV Cocktail-1 vaccine could be a novel therapeutic strategy, with adequate effects against pediatric refractory solid tumors. Future large-scale trials should evaluate the efficacy of the NCCV Cocktail-1 vaccination.